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1. LaTROLUCTIGE

The ol jective of this offyrt is tu provide coupling data
on four comnunications antennzs utilizing specified antenna
qeo:ctries of horizontal separation and vertical displacce-
rrent. Three ¢f the antlennas operate in the UHF bang, while
the fourin operates in the VHF band.

The remainder of this report is diviged as fullows,
Section 11 outlines the background of the problem and the
requirement for the data. The follewing thrce sections
froviaee sescriptions of the antennas, test sitc and test
equipront (including test procedures), respectively. Section
VI ciscusses the system calitration data to bLe uscd in con-
junction with the measured antenna ccupling cats to obtain
tre antenna-tn-antenna coupling. Toe final section proviues

oscilluscope photograpins of the measurea antenna counling data.

11, LAChGAOUIL

The Adr Ferce Coumunications Service ‘AFCS) is responsille
fur tFe cesign, installdation and maintenarce of Air rforce groudnu
commuanication systems. /As such, it is freavently faced with
the task of locatirg more thon one system at the same lccation.

flthougn the systems may Le operating au widely separated

frequencies, the possitility of mutual interference is still % )
great. This is duc to the fact that no system transmits :
:
!
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just one freguerncy anc ng system is sensitive to just onc
frequency.,

Trhere are three principal methods that can be used to reduce
tiie rish and tre effccts of mutual incompatibility. These are
frecucacy separation, Lime separation and spatial separation.

The AFCS installations make use of bLoth frequency and
spatial scparatiorns. Lowever, data is lacking on the antenna-
tu-antenna courling as a function of frecuency ana horizontal
seraration and vertical displaceqnent between transmitting
an! receivine antennas. The dato contained in this report
irevide the spatial information for specific geometries anud

antennas in the YLWF and UhF frequency bands.

111, LLSCRIPTION OF ALTEWNAS

Tnis scctign contains @ summary of the characteristics
cf cacn antenna testee. fFhotographs of the antennas are
includee 0s well as a tatle outlining the most relevant
Type AT-197/52  (Figure 1.)
The AT-15770F 1s a vertically jpolarized disc-cone antenna
vieerating in the ¢295-40G ''hz frequency range. It possesses a
radiation pattern which is circular within 6.5 d0 and & 1.¢:17, :

maximum, standing wave ratio to a 50-chm systen.
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Type AS-1C15/URC (Figure 2.)

The AS-1C1¢,"RC antenna assembly is a vertically polarized,
Lroadband communications antenna used in the 2¢4-400 HH2
frequency rang=. The horizontal radiation pattern is circular
v within +1.0 db. The input impedance is 5C ohms, with a
stanying wave ratio of 2.0:1.0. The gain of the anternng is

+5 di. ateve an isotropic source.

Type AS-1097/GR (Figure 3.)

fThe AS5-1097/GR antenna is a vertically polarized, four-
element stacked array designed to operate in the frequency
vange 225 bz to 4CC Mhz. The input VSWR is less than 2:1
to a 50-ohm transmission line., The horizontal radiation pattern

is circular within +C.75 dbL. Antenna gain is a minimum 4 du

alkcve a half-wave dipole.

Type AS-1181/UR (Figure 4.)

The £S-1101/UR antenna is a verticalily polarized half-wave
dipcle encased in a Fiterglas radome making it completely
vaterproof. The antenna is designed to operate throughout 1
the 100-156 46z frequency range without field adjustments.

The VSR is less than 2.0 te 1.0, maximum, across the entire

Aoy s

frequenty range. The horizontal pattern of the antenna is

circuler within +#0.5% d0 for any angle in azimuth.
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TABLE 1
q TEST ANTENNA
TABLE OF SPECIFICATIONS

L ANTENNA FREQ. RANGE POLAR. GAIN IMPENANCE

i TYPE (MHZ) (dB above (ohms)
isotropic)

1 AS-1018/YRC 225-400 Vertical 5 50

; AS-1181/UR 100-156 Vertical * *

{ AT-197/GR 225-400 Vertical 0.3 52

p! -

1 AS-1097/GR 225-400 Vertical 4.0 *

I

* Not listed

; NOTE: A1l beam patterns are circular

IV. DESCRIPTION GF TEST SITE

This section contains a summary of the test site and the
location of the mounting poles with respect to each other. Also
described are the mounting arrangements of the four antennas on
the three poles to simulate the specified horizontal and vertical
separation distances.

A1l field tests for the antenna coupling program were con-
ducted at the Stockbridge Test Annex located twenty-five miles

southwest of Griffiss Air Force Base.




Three sixty-foot telephone poles were erected and aligned
to provide strayght-iine horizontal separation distances of
6, 7, 8 and 20 feet.

The antennas were mounted on any of the three telephone
poles (which were unguyed). The poles were standing in line

with approximate center-to-center separations as shown:

Figure 5. Ponle Numbering and Positioning

In the first series of tests (single pole), two antennas
were mounted o¢n the same pole. In all cases the top of the
lower antenna wrs positicned to be 36.5 feet above the ground.
The bottom of the upper anternna was ther mounted to be either
41.5 or 46.5 .2t above the ground., This simulated a separation
distance of 5 or 10 feet, rw.pectively. Any one of the four
antenna types could be used for the bottom antenna and matched
against any of the four antenna types mounted at the higher
level.

In the second series of tests, poles 1 and 2 were used to
effect horizontal separation distances of 6, 7 and 8 feet.
This was accomplished by rotating the antenna brackets
(Figures 1-4) around the poles. Any one of the four antennas

was mounted on one pole so that its top was 36.5 feet above

9
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ground. Another antenna was mounted on the second pole
similarly to effect a zerc vertical displacement, or it was
mounted such that its bLase was 41.L or 46¢.5 feet above tae
ground, simulating a vertical dJisplacement of 4 feet or 10
feet, respectively.

In a final series of tests, the antennas were riounted on
poles 2 and 3, effecting a sepavation distance of 20 feet.
The positioning of the antennas on the poles to sinulate
verticai displacements of 0, 5 and 10 feet was identical to
that used when the antennas were mounted on poles 1 and 2.

Luring the test which involved a vertical displacement,
first the lower antenna was excited and the upper antenna
loadeu and then the upper antenna was excited and the lower

antenna loaded for second case.

The quantity measured in all cases was the power received

compared to the pover out of the signal generator. This also

includes the loss in the catles between signal generator and
antenna and between mcasurcment equipment and antenna. Ltacr

of these catles was seventy-two feet long and nomenciatured

as RG-¢14. The total loss in Loth iengths of cables is shown

in Figure 7.

The test equipment was housed in a transportable shelter
locatea 20' from the telephone poles.

ilinety percent of the measurements were conducted on dry

ground, with the daily temperature in the 50 to &0 degree

range.
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V. TEST PROCtDURES

This section lists in step-by-step form the measurement
procedure used to obtain the coupling data shown in the
following sections. The block d agram of the measurement
setup is also provided in this section, a:c well as a table
showing name; manufacturer and model number of the measure-

ment equipment.

Antenna Coupling Calibration and Test Procedures
{to be used in conjunction with figure 6.)

1. All test equipment turned on for at least one-half hour
prior to test and calibration.

2. Place RF coaxial switches in position #1.

3. The signal generator is in automatic leveling (ALC).

4. Sweep selection in CW.

5. Increase the generator power output until the Hetwork
Analyzer KLF CHAWNEL LEVEL is in the (QPERATE) range.

6. Position the generator (start/cw) and (stop/aF) dial
indicators to the limits of the desired frequency range to
be measured.

7. Place the generator sweep selector switch in the MANUAL
position and the manual sweep knob in ccw position.

. Turn the manual sweep knob clockwise across the desired
frequency range. Observe that the REF. CHANNEL LEVEL meter

remains in the OPERATE range, indicating the ALC 1is working

properly.

AL
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9, Adjust the AMPLITUDEL TEST CHAWNEL GAIN DB of the Network
Analyzer so that the signal level will coincide with the

zero reference of the scope display {topmost line).

10. Place the sweep selector in the TRIG position.

11. Press the TRIG tutton. The zero tracelof the display

vill be the calibrating reference of the signal straight

thru the switches.

12. Place the coax switches in position #2. This places the

Tx and Rx antenna circuits in the gain test circuit of the
harmonic frequency converter,

13. Press the TRIG button. The display trace will show the
attenuatiorn of the Tx to Rx antenna circuits frem coax switch

to coax switch. This also includes the Toss in the two 72 foot
cables. The known attenuaticn of these RG-214 cables must

be removed from the attenuation of the display of the frequencies
of interest. The result is then the antenna-to-antenna coupling

in Jdecibels.
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TABLE II
TEST EQUIPMENT LIST

NAME MANUFACTURER MODEL
Signal Generator Hewlett Packard 86908
Frequency Counter Hewlett Packard 5245L
iietwork Analyzer Hewlett Packard ' 8410A
Harmonic Freg. Converter Hewlett Packard E411A
Display Unit Hewlett Packard B412A
Crystal Detector Hewlett Packard 420D
Directional Coupler Anzac CD-101
Coaxial Switch TRW H-65N
hytrid Junction Anzac Hi

VI. SYSTEM CALIBRATION

This section discusses the linearity and dynamic range of
the coupling measurement system and provides the calibration
data necded to arrive at the fiqure for antenna-to-antenna
coupling using the data presented in the following section. An
example of this calculation is also given,

Ci. Figure 7 photo #1 dindicates the 70 db dynamic range
of tie system. It also shows the excellent linearity of the
system over the 1001400 ‘1hz frequency rangce.

Photos ZA and 2t show the loss in both lengths of RG-214/u
cable in the 100~-200MHz frequency range. Photo 2A is calibrated

at 10 dE/cm, photo 2B is calibrated at 1 uB/cm.
14




Figure 7.

SYSTEM CALIBRATION SHOWING NYNAMIC
RANGE OF 0 to 70 dB.

RG-214/U T2 FELT
FREQUENCY RANGE 100-2C0 Mz
A. 10 dB/CM

B. 1 dB/CM
RG-214/U 72 FEET
FREQUFENCY RANGE  200-400 ‘8iz
A. 10 dB/CM
B. 1 dB/CH
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Photos 3A and 3B show the loss in both lengths of RG-214/u
cabie in the 200- 400 MHz frequency range. Photo 3A is
calibrated at 10 dC/cm, photo 3B is calibrated at 1 dd/cm.

These figures of cable loss must be taken out of the
photographic data presented in section VII. o

For example, assume the AT-137 is the transmitting antenna
and is located 36.5 feet above ground. If the other AT-197
is the receiving antenna and is alse located 36.5 feet above
the ground, then Plate 21 shows the coupling between these
antennas as a function of frequency for a separation distance
of 7 feet. At a frequency of 300 MHz, Photograph 1 on this
plate indicates a value of approximately -29.5 dB.

From Figure 7, photograph 3L, the attenvation of the two
72-foot cables is found to be abcut -6 dB. Thus, the antenna-
to-antenna coupling can te calculated as -27.5 - (-6) = -21.5

uB.

VII. TEST RESULTS

This section presents the results of the fieid tests per-
formed. The data is divided into three sections. The first
section contains the data obtained when both antennas are
located on the same pole. Tk

The second section contains data for horizontal separation g
distances of 6, 7 and 8 feet., Data were primarily obtained %g

2

for 7 feet. Conversion factors relating this data to the other

16




two distances are given, and their use is shown by example.

The final section contains data for a horizontal separation
of 20 feet.

A1l sections ccntain data for vertical displacements of Q,
5 and 10 feet, except the first which shows data for oniy the
latter two vertical displacement distances.

For ease in locating the data for a particular pair of
antennas, an index of test photos is provided immediately
following the textual description of the test results. f

Coupling levels between different test antennas can be
read directly from the photographs. Frequency is indicated
in MHz/cm on the x axis. Antenna coupling in dB is indicated
on the y axis. Figure 7 shows the loss of 144 feet of RG-214
cable over the 100-400 MHz frequency range. The cable loss
at a particular frequency must be subtracted from the coupling
level on the photograph to indicate the actual antenna to antenna
coupling. An example of this calculation is shown in the
preceding section.

Cata for the single-pole measurements can be obtained
directly from the plates in secijon 1. Briefly, the plates
are arranged in numerical order, based on the model number
of the transmitting antenna. Four additional plates are
included for the AS-1181 antenna showing coupling data in the
VHF range.

For example, assume the transmitting antenna is the AS-1018
and the receiving antenna {s the AS-1097. The heights of the

antenna are 36.5 fect and 46.5 feet, respectively.
17
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The frequency of interest is 270 MHz. From plate 7, photo
3, the coupling is found to be -49 dB. The cable attenuation
shown in photo 3B of figure 7 is -5.6 dB. The antenna-to-
antenna coupling is calculated as -49 - (-5.6) = -43.4 dB.

Section 2 presents coupling data and calibration factors

R for horizontal separation distancas of 6, 7 and 8 feet. This

data is presented on two separate plates for all antenna pairs

i
i

except for the following two cases:

;; 1. AS-1181 transmit to AS-1097 receive (Plate 49). 1he
. calibration factor is shown in the first photo instead of on

a separate plate.

e e etk B,

2, AS-1181 transmit to AS-1181 receive (Plate 58). The
frequency range measured is out of band for this antenna. The
data will be used to validate future predictive efforts and 1is
included only for completeness.

Use of the data in this section involves one additional

:j step in the process previously shown for the single-pole

O T - T L VU TSP T 17 V¥ 7 RO

measurements. First the coupling is found for the specified

antenna paijr, the specific frequency and the particular anterna

s

heights from the first plate of each pair. This provides

fl data on coupling for a horizontal separation distance of 7

Y P Pr I R S

feet (for example, Plate 39). If data is required for either
6-foot or 8-foot separation distances, a correction factor

must be obtained from the second plate in each pair (for example,
Plate 40).

Either one of two formats for the correction data is presented

gl g Gl

18
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on the second plate. In the first format {for example, Plate
22), three curves are displayed on a single photograph., At
the left, the upper line provides coupling data for a six-foot
horizontal separation distance. The middle curve shows data
for a seven-foot separation distance, anu it is a repeat of
the data shown in photograph 1 on the first plate of the pair
(for example, Plate 21). The bottom line is the coupling that
occurs when the antennas are separated by eight feet. When
both antennas are at the same height, coupling data can be
obtained from the calibration photograph directly, without
reference to the first plate of the pair.

In the second format, two correction phogtographs are on
the second plate of the pafr (for example, Plate 40). One
photograph shows coupling four a t-foot separation distance,
and the second displays coupling for an &§-foot separation
distance. Ulata for a 7-foot distance must be obtained from
the first plate of thne pair (for example, Plate 39).

If the datais required for vertical displacements of either
five feet or ten teet and a horizontal separation of six feet
or eight feet, then the difference between the coupling for
six or eight feet and seven feet respectively must be applied
to the coupling on the respective height photo given on the
first plate of the pair.

As an example, assume that the AS-1097 is used as the

transmitting antenna, and the AS-1018 is used as the receiving

antenna. The data on Plate 39 shows that when both antennas




are at the same height, the coupling at 220 MHz for a separation
distance of 7 feet is -31 dB. On Plate 40, the photo listed as
six-fcot separation indicates a coupling levei: of -30 db. The
eight-foot coupling level on the same plate 1s -33.5 dB. The
correction factors for six-foot and eight-foot separation dis-
tances are +1 dB anu -2.5 d&, respectively.

Therefore, when the AS-1097 is located at 41.5 feet above
the ground, and the A53-101& is located 36.5 feet above the
ground (transmitter and receiver separated by 5 feet with the
former higher), the coupling is found from photo 3 on Plate 39
3s -47 4L for a six-foot separatior, -4% dB for the seven-foot
separation and -50.5 JdB Yor an eight-foot horizontal separation
distance, The respective caiculations are:

t-fout: -46 + 1 + -47 db

7-foot: read directly as -48& db

&-foot: -48 - 2.5 = -5C b dd

To obtain the antenna-to-antenna coupling, these figures
must be corrected for the cable losses in the transmit and
receive equipment chains. From photo 3B of Figure 7, the
attenuation in the cables is found to te -5 db. Thus, the

antenna-to-antenna coupling for eacn separation distance is:

h

c-foot: -47 - (-5) -42 dBb

]

7-foot: -4% - (-5) -43 ot
o-foot: -50.5 « (-5) = -45.5 dB

“inally, section 3 provides coupling data for a horizental

ceparation distance of 20 feet. U'se of the data in this section
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s identical to that in section 1 on the single-pole measure-

ments. See the previous exanple for those measurements as a

9

uide to the handling of the data in section 3.
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TABLE IIl - INDEX OF TEST PHOTOS

§gct13p 1 - Single Po]gay?asuremup}§

Plate 1 - TX ANT AT-197 RX ANT AT-197 (1
(36.5') (41.5') AS-1018 (2

FREG. RANGE 200-400 MHz AS-1097 (3

AS-1181 (4
Plate 2 - TX AWT AT-167 RX ANT AT-197 (l;
(41.5') (36.5') AS-1018 (2
FREQ. RARGE 200-4G0 MHz AS-1097 (3§

AS-1131 (4
Plate 3 TX ART AT-197 RX ANT AT-197 (1)
(36.5'} (86.5*) AS-101E (2)
FREQ. RAHGE 200-400 Mhz AS~1097 (3)
AS-1181 (4)
Plate 4 - TX AT AT-187 RXK ANT  AT-197 (1)
(46.5"') (36.5*) AS-1016 (2)
FREQ. RANGt 2060-400 MH:z AS-1097 (3)
AS-1181 (4)
Plate 5 - TX ANT AS-1018 RX ANT AT-~197 (1)
(36.5') (41.5') AS-1018 (2

FREQ. RANGE 200-400 MHz AS~1097 (3

AS-1181 (4
Plate 6 - TX A#T AS-1018 RX ANT AT-<197 (1)
(41.5') (36.5") AS-1018 (2)
FREQ. RAWGE 200-400 MUz AS-1097 (3;

AS~1181 (4
Piate 7 - TX ANT AS-101¢ RX ANT AT-167 &12
(36.5") (46.5') AS-1018 (2)
FREQ. RANGE 200-400 MHz AS~1097 §3§

AS-1181 (4
Plate & - TX ANT AS-1018 RX ANT AT-197 (1)
(46.5*) (36.5') AS-1018 (2;

FREQ. RANGE 200-400 MHz AS-1097 (3
AS-1181 (3)
Plate 9 - TX ANT AS-1097 RX ANT AT-197 (1)
(36.5') (41.5') AS-1018 (2)
FREQ. RANGE 200-400 MHz AS-1097 §3§

AS-1181 (4
Plate 10- TX ANT AS-1067 RX ANT AT-197 (1)
(41.5') (36.5') AS-1018 (2)
FREG. RANGL 200-400 MHz AS-1097 (3)
AS-1181 (4)

22
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>

Plate 11 - TX ANT AS-1097 R ANT AT-197 (1) :
(36.5") (46.5') AS-1018 (2 4
FREQ. RANGE 200-400 iHz AS-1097 (3) Z
AS-1181 (4)
Plate 12 - TX ANT AS-1097 RX ANT AT-197 (1) 3
(46.5") (36.5') AS-1018 (2] 2
FREQ. RANGE 200-400 MHz AS-1097 (3) b
As-1181 (4) 3
Plate 13 - TX ANT AS-1181 RX AT AT-197 (1) .%
(36.5") (41.5') As-1018 (2) ¥
FREQ. RAHGE 200-400 HHz AS-1097 (3) z
4
Plate 14 - TX ANT AS-1181 RX AWT AT-187 (1) i
(415') (36.5') AS-1018 (2) P!
FREQ. RANGE 200-400 Mhz AS-1097 (3) 3
i
Plate 15 - TX ANT AS-1181 RX ANT AT-197 1; ;
(36.5') (46.5') AS-1018 (2 4
FREQ. RANGE 200-400 MHz AS-1097 (3) i
Plate 16 - TX ANT AS-1181 RX ANT AT-197 (1; L
6.5') (36.5') AS-1018 (2 4
FREQ. RANGE 200-400 Mhz A5-1097 (3) i
Plate 17 - TX ANT AS-1181 RX AW AT-197 (1) T A
(36.5") (41.5 ) AS-1018 (2) P
FREQ. RAWGE 100-160 Mhz AS-1097 (3) 3
| As-1181 (4) #
i ko -
I Plate 16 - TX ANT AS-1151 RX ANT AT-197 (1)
! {(a1.5") (36.5') AS-1013 (2) 4
: FREQ. RALGE 100-160 Mhz AS-1097 (3) 3
‘i £5-1181 (2) :
§ Plate 19 - TX ANT AS-1181 RX AST  AT-167 (1) 3
! (36.5") (46.5') AS-1018 (2) 3
: FREQ. RANGE 100-160 ¥Mhz 45-1097 (3) i
" AS-1181 (4) Y
ik
3 Plate 20 - TX ANT AS-1181 RX ANT AT-197 (1)
: (46.5") (36.5') AS-1018 (2)
FREQ. RANGE 10C-160 Mhz AS-1097 (3)
AS-1181 (4) B
L ¥ i
L 23 g
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’ i
.
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Section 11

-~ Horizontal Separation of 6, 7, & feet.

Plate 21

Plate 22 -

Plate 23 -

Plate 24 -

Plate 25 -

e T UTTITRL e s o e ekt a A—— e

r Plate 2¢ -

ii Plate 27 -~

TX AT AT-197
HEIGHT 36.5°

36.5"

36.5°

41.5°

46.5"
FREQ. RANGE 200-400

TX ANT AT-197
HEIGHT 36.5°

HORZ., SEPARATION &'
FREQ. RANGE 200-400

TX ANT AT-197
HEIGHT 36.5°

36.5°

36.5°

41.5"

46.5"'
FREQ. RANGE 200-400

TX ANT AT-197
HEIGKT 36.5'

HORZ. SEPARATION 6°'
FREQ. RANGE 200-400

TX ANT AT-197
HEIGHT 36.
36.
3¢.
41,
46.
FREQ. RAKGE 200-400

[S SN S I 3 I &)

TX ANT AT-167
HEIGHT 3€.5°

HORZ. SEPARATION 6'
FREQ. RANGE 200-400

RX ANT AT-197
HEIGHT 3€.
36.
3¢.
a1.
46.
FREQ. RANGLC 200-4C0

[SAN SRR SiRd N &)

MHz

-7
Milz

Mhz

- 7
Mhz

MHz

MHz

MHz

24

RX ANT
HE IGHT

RX ANT
HEIGHT
- 8

RX ANT
HELGHT

RX ANT
HEIGHT
- 8

RX ANT
HEIGHT

RX ANT
hE IGHT
-8

RX ANT
HEIGHT

AT-197
36.5°
41.5'
46.5"
36.5"
36.5'

AS-1018
36.5'
41.5"
46.5'
36.5°
36.5°

AS-1018
36.5"

AS-1097
36.5°
41.5"
46.5"'
36.5°
36.5"

AS-1097
36.5"

AS-1181
36.5'
41.5"'
46.5"'
3G6.5"'
36.5"

ol R e o

2




Plate

Plate

tlate

Platc

Plate

Plate

28

29

30

31

32

33

34

TX ART AT- 197
HE IGHT 36.
HORZ. SLPARATION 6'

- 8

FREQ. RANGE 200-400 Mhz

TX ANT AS-1018

He IGHT 36.5°
36.5'
36.5"
41.5'
4¢.5'

FREGQ RANGE 200-400 !1Hz

TX AT AS-1018
HETGHT 36.5°

HORZ. SELPARATION O°
FREQ. RANGE 200-400

TX AUT AS- 1018
hLIGHT 36.
36. 5'
36.5'
41.5
46.5'
FREQ. RANGE 200-400

TX ANT AS-1018
HEIGHT 36.5°

HORZ. SEPARATION &'
FRLQ. RAIGE 200-400

TX AWT AS- 101d
HEIGHT 36.5

36.5"'

36.5"

41.5"

46.5"
FREQ. RANGL 200~-400

TX AHT AS-1G1
HEIGHT 36.5

HORZ. SEPARATION &'
FREQ. RANGE 200-400

TX ANT AS-1018
HEIGHT 36.5°

36.5°

3€.5°

41.5"

46.5"
FREQ. RANGE 2003-400C

- b
HHz

Mtz

- 8!
MHz

Mhz

-6
Mz

MHz

25

YT AR e 14 AT A dagn T T *

RX ART
HEIGHT

RX ANT

HE IGHT

RX ANT

HE IGHT

RX AUT

HEIGHT

RX ANT

HEIGRT

nX ANT

HEIGHT

RX ANT

HETGHT

RX ANT
HETGHT

PR

AS-1181
36.5'

AT-197
36.5"
41,5
46.5"
36.5"
36.5°

AT -197
36.5'

AS-1013
36.5"'
41.5°
46.5"
36.5"
36.5"

AS-1018
36.5°

AS-1097
36.5"
41.5"'
46.5"
36.5'
36.5"'

AS-1497
36.5°

AS-1181
36.5°'
41.5

46.5"
36.5'
36.5"'

N WP

S B e b

Lty

TR I Y

A O . a3 S SR e

TRV I3 R VP PP



pPlate 36 - TX ANT AS-1018
HEIGHT 3C€.5°
HORZ. SEPARATION &'
FRLQ. RARKGE 200-400

plate 37 - TX ANT £AS-1097
b IGHT 36.
36.

&
-_—Ch

« o
LR SR AR S A Tyl

6.5

46.
FREQ. RAHGL 200-400

Plate 3¢ - TX ANT AS-1097
HEIGhT 36.5°
HORZ. SEPARATION 6'
FRECQ. RANGE 200-400

pPlate 39 - TX ANT AS-1097
HEIGHT 36.5'
3.5
36.5"
41.5"

[ ]

46.5
FREQ. RAHNGE 200-400

Plate 40 - TX ANT AS-1097
HEIGHT 36.5°
HORZ. SEPARATION &'
FREQ. RANGE 200-400

b

Plate 4 TX ANT AS-1097

HL 1GHT 36.5°
36.5°

36.5"'
41.5"
46.5°
cREQ. RANGE 200-400

Plate 42 - TX ANT AS-1097
vL {GHT 36.5'
1WORZ. SEPARATION G'
FREQ. RANGE 200-400

Plate 43 - TX AHT AS-1097
HEIGHT 36.5'
36.5"'
36.5'
41.5'
46.5"'
FREQ. RANGE 200-400

- "
MHz

MHz

-8
Mhz

MHZ

o

Miiz

MHZ

-8
MHz

MHz

RX ARNT
HE IGHT

RX AT

HE IGHT

RX ANT

HE IGHT

RX AWT
HEIGHT

RX ANT

HEIGHT

RX AWT

HEIGHT

RX ANT

HEIGHT

RX ANT
HE IGHT

AS-1018
36.5°
41.5'
46.5"
36.5'
36.5'

AS-1018
36.5"°

AS-1097
36.5"
41.%"
46.5'
36.5"
36.5°

AS-1097
36.5"

AS-1181
36.5'
41.5'
46.5'
36€.5°
36.5'

R i




Plate

Plate

Flate

Plate

Plate

Plate

Plate

Plate

a4

4¢

47

48

49

51

TXx AHT AS-1097
HEIGHT 3€.5'

HORZ. SEPARATION 6'
FRCQ. RAWGE 200-40C
TX ANT AS-11G1
HEIGHT 36.5'

36.5"

30.5"

41.5"

46.5"'

FReQ. RANGL 100-200

TX AHT AS-1181
HEIGHT 36.5°
iORZ. StPARATION 6'

.FREQ. RANGL 100-200

TX ART AS-1161
HE IGHT 36. 5'
36.

36. 5'
41.5"'

46.
FREQ. RANGE 100-200
TX ANT AS-1181
HEIGHT 36.5°
HORZ. SEPARATION 6'
FREQ. RANGE 100-200

TX ANT AS-11861
HEIGHT 36.5'
36.5"
36.5"
41.,5"'
46.5'
FREQ. RAHWGE 100-200
TX AT AS-1181
HCIGHT 36.

tw
o
C ..
mnnuwuu:

FREG. RAHGE 160-200

TX AT AS-1181
HEIGHT 36.5'

HORZ. SEPARATION 6'
FREQ. RANGE 100-2GC

F.el R T PR VR i D KL BN enairil et bl 0 b LB S

- U

Mz

ttHz

- 7
MHz

MHz

-7
MHz

MHz

clhz

-7
Mtiz

27

RX ANT
HEIGHT

RX ANT
HEIGHT

RX AnT
bt IGHT
- 8

RX ANT
HEIGHT

RX ANT
HE IGHT
- 8"

RX ANT
HE IGHT

RX ANT
REIGHT

RX ANT
HEIGHT
-3

AS-1181
36.5'

AT -197
36.5'
41.9%
6.5
36.5'
26.%

AT-16¢7
Ju.b!'

AS-1018
36.5'
41.5"
46.5'
36.5'
36.5'

AS-101&
36.5'

46.5"
36.5"'
36.5'

VRPN RCAE TP o NP s TR P sy

SR LB R T

[RRE Y

gk 0 S

ETIPTIR 'Y, B NI P

b
E
}
3
,

TanM e lwt .



e T
1
i

M it AN L

Plate

Plate

Plate

Plate

Mlate

Plate

Plate

<n
(9]

~1

o
[l

TX ANT AS-1181
HEIGHT 36.5°

<o
[=a]
(5]

5 ]
41.5
4¢.5"
FRe. RAHNGE 200-400

~

TA AT AS-1101
BeIGHT =600

HORZ. SLPARATION 6'
FRCQ. RAiGL ¢00-400

TX ART AS-11¢7
hEIGKT 36.5°

3.5

36.5"

41.5"

46.5"'
FREQ. RANGL 200-400

TX AT AS-1181

KL IGHT 30.5'

HORZ. StPARATION &'
FREN. RAKGL 200-400

- TX AUT AS-1141

HEIGHET 36.
3C.
3.
41.
46.
FREQ. RAHGE 200-400

(S Sa N S 2 Sn i Gy

TA AT AS-1181
HEIGHT 3€.u'°

HORZ. SEPARATION €'
FREQ. RANGE 200-400

TX AWT AS-1181
HEIGHT 36.
3¢.
36.
41.
q6.
FRLO. KAWGL 200-400

[SplX Soiy S ol S S a )

RX ANT
HEIGHT

RX ANT

HEIGHT

RX ANT

HEIGHT

RX ANT
HCIGHT

- RX ANT

R ANT
HEIGHT

PX AnT
HEIGHT

AS-1097
36.5"
4.5
4€.5°
36.5°
36.5"

AS-1097
36.5"

N

PRI T B ST T N TP T ST P

L agedd it BN e
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section IIl - Horizontal Separation of 20 Feet
Plate 59 - TX ANT AT-197 RX ANT AT-197
HEIGhT 3€.5' HEIGHT 36.5°
3€.5' 41.5"
36.5" 46.5"
41.5" 36.5"'
4€.5" 36.5"
FREQ. PANGE 200-4G0 MHz
Plate 60 - TX AUT AT-197 RX ANT AS-1018
HEIGHT 3CG.5"' HEIGHT 36.5'
36,9 41.5"
36.5° 46.5"
41,5 36.5"'
46.5" 36.5"
FREQ. RAHGE 2060-400 Mhz
Plate 61 - TX ANT AT-197 RX ANT AS-1097
HEIGHT 3€.5' flIEIGHT 36.5°
36.5" 41.5"
36.5" 46.5"
41.5" 36.5"
46.5" 36.5"
FREQ. RANGE 200-400 MHz
Plate 62 - TX ANT AT-197 - RX ANT AS-1181
HEIGHT 36.5°' HEIGHT 36.5'
36.5° 41.5'
36.5" 46.5'
41.5" 36.5'
46.5"' 36.5"'
FREQ. RANGE 200-400 Hhz
Plate 63 - TX ANT AS-10G18 RX ANT AT-197
HEIGHT 3¢6.5' HEIGHT 36.5'
36.5" 41.5"
36.5" 46.5"'
41.5" 36.5"
46.5" 36.5"
FREQ. RAIGL 200-400 MHz
Plate 64 - TX ANT AS-1018 RX ANT AS-1018
HEIGHT 36.5' HEIGHT 36.5'
36,5 41.5"
36.5" 46.5"
41.5" 36.5"
46.5" 36.5'
FREQ. RANGE 200-400 MHz

St T
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Plate

Plate

Plate

Plate

Plate

Plate

Plate

65

60

67

68

IAY

71

TX AT AS-1Glo
HEIGHT 36.Y5'
36.5'
36.5"
41.5%"
40.5"'
FREQ. RANGL 200-400
TX ANT AS-1018
HEIGHT 36.

w
o
o

6.5
FREQ. RAWGL 200-400

TX ANT AS-1097
HEIGHT 3C.5'

36.5"

36.5"

41.5"

46.5'
FREQ. RANGE 200-400

TX ANT AS-1097
HEIGHT 36.%°

36.5"

36.5"

41.5°'

46.5'
FREQ. RAN5:. 200-400

TX ANT AS-1097
HEIGHT 36.5°

36.5°

36.5'

41.5"

46.5"'
FREQ. RAHGE 200-400

TX AWT AS-1097
HEIGHT 36.
36

o

(5, W Ea N S2 s

3€.
a1,

46.
FREQ. RAWGE 200-4CO

TX ART AS-1181
HEIGHT 3€.5'
36.5°

36.5'

41.5'

5I

46.
FREQ. RANIGE 200-400

MHz

MHz

Mz

iMH2z

Mhz

MEz

FHz

RX AWT
HEIGHT

RX ANT
HEIGHT

RX ANT
HEIGHT

RX ANT
HE IGHT

RX ANT
HEIGHT

RX ANT
HEIGHT

X ANT
HEIGHT

AS-1097
36.5'
41.5"
46.5"'
36.5'
36.5"

RN v 1

LB L

AS-1181 -
36.5°'
41.5"
46.5"
36.5"'
3.5

TR SISO ',

AT-197
36.5°'
41.5'
46.5'
36.5'
36.5"'

AS-1018
36.5"
41.5'
46.5"
36.5'
36.5"

AS-1097
36.5"
41.5"
46.5"'
36.5"
36.5"

AS-1181 .
36.5"° :
41.5"
46,5
3.5
36.5°

LR
AT e

AT-197 ¢
36.5"
41.5'
46.5°
36.5'
36.5"

E
5
?
%
i

I L ST XU

BT T,



Plate

Plate

Plate

Plate

Plate

Plate

Plate

72

73

74

75

76

117

78

P Y PR N Y ilaaadd

TX ANT AS

46

FREQ. RANGE 200-400

TX ANT AS
HEIGHT 36

36.
36.
41.

46

FREQ. RANG

TX ANT AS
HEIGHT 36
36
36
41
46

FREQ. RANGE 200-400
-1181

TX ANT AS
HEIGHT 36
. 36
36
41
46

FREQ. RANGE 100-200

TX ANT AS
HEIGHT 36
36
36
41
46

FREQ. RANGE 100-200

TX ANT AS
HEIGHT 36
36
36
41
46

FREQ. RANGE 100-200

TX ANT AS

HEIGHT 36.
36.
36.
ai.

46
FREQ. RAN

-1181
HEIGHT 36.
3€.
36.
a1.

-1181

5!

[S RSN NS

-1181

5!
5!
.5
.5
.9

.5'
‘5.
5!
Ut

5!

-1181

.5
5!
.5
.5
.5

-1181
.5
5!
5!
.5
.5

-1181

[S N EaiNE A NS,

GE 100-200

A O s e i n

£ 200-400

MHz-

MH2Z

MHz

MHz

itHz

MHz

Mliz
31

RX ANT
} HETGHT

"RX ANT

 HEIGHT

RX ANT
HEIGHT

RX ANT
HEIGHT

RX ANT
HEIGHT

RX ANT
HEIGHT

RX ART
HEIGHT

AS-1018
36.5°
41.8°
46.5°
36.5°
36.5°

AS-1097
36.5"
41.5"
46.5"
36.5"
36.5'

AS-1131
36.5"
4.
46.
36.
36.

O anan
- = o o

AT-197
36.5"
41.5"
46.5"
36.5°
36.5"

AS-1018
36.
41.
46.
36.
36.

(SR SRS S S ]

AS-1097
36€.5"'
41.5"

Sasea kB rews N2 i G Yk e

AR

[T JUFTINECr -]

PN PRFEE . B e .
e e n o e g T L IS e A A b b e e s sk e b el WS




SINGLE POLE MFASUREMENTS

TX AN1 AT-197  RX ANT AT-197 (1)
AS-1018 (2)

AS-1097 (3

AS-1181 &;

REC. PWR/GEN PWR

10 dB/CM BELOW ZERO

REFERENCE LINE

CABLL ATTN, INCLUDED 5.0-7,7 dB

FREQUENCY RANGE 20N-400 MH2
FREQUENCY SCALE 20 Miz/CM

HEIGHT TX 36.5" RX 41.5' (3)

HEIGHT TX 36.5' RX 41.5' ()

HEIGHT TX 36.5' RX 41.5°' (4}

Ry Oy X1
- s ..
- E NG B
R Y 3 quk
Y o~ + 4 Py
» hy :t =¥ R E
L RS B
Lo _ .
T JB= R
dog T e
3 N ;_ 1 1. ."'.
" L —
. 1 H ]
S (- -
L YO
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SINGLE POLE MEASUREMENTS
TX ANT AT-197  RX ANT AT-197 (1)
AS-1018 (2)
AS-1097 (3)
AS-118]1 (4)

HETOUT TX 41.5°  PX 36.5° (1)

e

REC. PWR/GEN PWR
10 48/Q4 RELOW 2ERG

REPERENCE LINE
CABLE ATTM. INCLUDED 5.0-7.7 d8

FREQUENCY RANGE 200-400 iz
FREQUENCY SCALE 20 Miz/Cw

R Sl R T

i FPO PP RO ry

R L ¢

e ik L

il A kS e

el AN e
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SINGLE POLE MEASUREMEN:S
TX ANT AT-197 RK ANT AT-197 (1)
AS-1018 (2)
AS-1097 (3)
AS-1181 (4)

s TCHT TX 36.5' RX 46.5° (}]

REC. PWR/GEN PWR
10 dB/CM BELOW lERO

REFERENCE LINE
CABLE ATTN. INCLUDED 5.0-7.7 db

FREQUENCY RANGE 200-400 Mz
FREQUENCY SCALE 20 MHz/CM

HEIGHT TX 36.5' RX 46,5° 3)
- e

34

[NOERAVY MW E e ] ‘M =t

PP PR




ILICGLT VX 16,51

RX $6.5° (1) SINGLL. POLE M ASUREMINTS

' - To AT AT-197  Ra ANT AT-197 (1)
AS-1018 (2)
AS-1097 (3)

AS-1181 (4)

REC. PWR/GEN PWR

19 dB/CM BELOW 2FRG

RFFERENCE LINE

CABLE ATTN. INCLUDED 5.0-7.7 dB

FRLQUINCY RANGE 2G0-400 ‘81z

FREQUIINCY SCALE 20 “iz/CY

HEIGHT TX 46.5' HY 36.5"




REC. PWR/GEN DPWR o
10 dR/CM BLELOW CERO =
REFERINCE LINE

HEIGHT TX 36,5' RX 41.5" (3)

v

-

SINGLE POLE MPSSHRESY ST -
TCANT AS-1018 KN ANT A\T-107 ! :
AT T :
AS-1a97 15
AS-1181 (O 4

CABLE ATTN. INCLUDED §.0-7.7 dB , ;;'
: 1

FREQUE NCY RANGE 200-400 Mz Fl
4
FREQUENCY SCALL 20 MHz/CM f



HEIGHT TX 41.5' RX 36.5' /1) SINGLE POLL MEASUREMENTS
e e s —— e TX ANT AS-1018 RX ANT AT-197 (1}
: Cee i . AS-1018 (2)
AS-1097 (%)
AS-1181 {43

REC. PWR/GEN PWR

10 dB/CM BELOW 2ERO

REFERENCE LINE

CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200-400 MHz

FREQUENCY SCALE 20 MHz/CM

HEIGIT TX 41.5' RX 36.5' (2) HEIGHT TX 41.5' RX 36.5' (3)

LETOHT TX 41.5' RX 36.5' (4)




; . ! .
: uepnaT 6.5 ,
' T TN 36,50 8Y 3RS0 (1) SINALE POLL MEASUTRAT NT~
' T TV ANT AS-1018 MY AT AT-107 (1)
| AS-1018 (D)
45-1007 (3)
AS-1181 (4)
QEC. PWR/GEN PHR
10 48/CM BELOW ZERO
REFERENCE LINE
CAKLE ATTX. INCLUDED 5.07-7.7 dB
i FREQUEACY RANGE 200-300 ‘“H:
' k
: FREQUENCY SCALEL 20 ‘Hz/CM . F

i

. " j

HEIGHT TX 36.5' RX 46.5' (2) HEIGIT TX 36.5' RX 36.5' (3) ’

P R — e e e S 1

1 | | }
.

i

4

L

¢

;

E

.3

:

]

: 1
K i
HEIGHT TX 36.S' RX 46.5' (4) :

- . ;

]

!

i

.

[

E,

3

[

T j

v ’:' 1
|
' LV .

] :J ‘jl
38 .
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'
MELGHT TX 46.5' RX 36.5' (1) SINGLE POLE MEASUREMENTS
TA ANT AS-1018 RX ANT AT-197 (1)
AS-1)018 (D)
AS-1097 (3)
AS-1171 (8)
REC. PWR/GEH PWR
10 dB/CM BELOW ZERO
REFEREWCE LINE
CABLE ATTN, INCLUDED §.0-7.7 dB
FREQUENCY RANGE 200-400 MH2
FREQUENCY SCALE 20 MHZ/CM
HEIGHT TX 46.5' RX 36.5' (2) HE(GHT TX 46.5' RX 36.5' (3)
i
! 3
iﬁ &
R
' ’ -z o

35
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%

HEIGMT TX 36.5°' RX 41.5° (1)

HEIGHT TX 36.5' RX 41.5' (2)
= O S ——

ety

ANT AS-1097 RX ANT AT-
= AS-1012 (2)
AS-1097 (3)
AS-1181 (¢)

REC. PWR/GEN PWR
10 dB/CM BELOW ZERD

REFERENCE LINE
CABLE ATTN. INCLUDED $.0-7.7 dB

FREQUENCY RANGE 200-400 MH:
FREQUENCY SCALE 20 MHz/CM

HEIGHT TX 36.5' RX 41.5' 3)
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SINGLE POLE MEASUREMENTS

TK ANT AS-1097 RX ANT AT-197 (1)
AS-1018 (2)

AS-1097 (3)
AS-1181 (4)

REC. PWR/GEN PWR
10 dB/CM BELOW ZERO

REFERENCE LINE
CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200-400 Mz i
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PREQUENCY SCALE 20 Miz/CM i
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SINGLE POLE MLASUREMENTS

TX ANT AS-1097  RX ANT AT-19°7
AS-1018

AS-1097

AS-1181

HEIGHT TX 36.5' RX 46.5' (1)

REC. PWR/GEN PWR

10 dB/CM BELOW ZERO

REFFRENCE LINE

CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RANGEL 200-400 \Biz

FREQUENCY SCALE 20 MHz/CM

HEIGHT TX 36.5' RX 46.5'

HEICHT TX 36.5' RX 46.5¢ (2)

(n
(2
(3)
r4)

{(3)

HFIGHT TX 36.5' RX 16.5' f4)
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MEIGHT TX 46.5' RX 36.5' (1) SINGLE POLE MEASUREMENTS 12
TX ANT AS-1097 RX ANT AT-197 (1)
AS-1018 (2)
AS-1097 (3)
AS-1181 (4)

REC. PWR/GEN PWR

10 dB/CM BELOW ZERO

REFERENCE LINE

CABLE ATTN. INCLUDED 5.0-7.7 d8

FREQUENCY RANGE 200-400 Miz
FREQUENCY SCALE 20 MHz/CM

|
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HEIGHT TX 46.5' RX 36.5' (4)

o it Lok i Lt B




WB RV S T TR Ty e g g T s

P

-t

Kl

44

13
SINGLD Papr o
T™CNT AGSFIST TN v Y

REC. PWR/GEN PWR

10 dR/CM RFLOW ZLRO
RIFIRENCE LINT

CABLE ATTN. ISCLUDLD 5,0-7.7 L

FREQUINCY RANGE 200-400 Mg

FREQUINCY SCALT 20 Miz/CM
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HEIGHT TX 41.S8' RX 36.5' (1)

HEIGHT TX 41.5' RX 35.5¢ ¢2)
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SINGLE POLE MEASUREMENTS
TX ANT AS-1181 RX ANT AT-197

REC. PWR/GER PWR
10 dB/CM BELOW ZERD
REFERENCE LINE

AS-1018
AS-1097

CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENC Y RANGE
FREQUENCY SCALE

HEIGHT TX 41.5!

200-400 MHz
20 MH2/CM

RX 36.5' (3)
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(3)
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HEIGHT  TX 36.5°

RX 46

S5 (1)
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HEIGHT  TX 36.5°'

RX 46
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SINGLE POLE MEASUREMENTS
TX ANT AS-1181 RX ANT AT-197 (1)

AS-1018 (2) -

AS-1097  (3)

REC. PWR/GEN PWR

10 d8/CM RLLOW ZERO

REFERENCE LINE

CABLE ATTN. INCLUDED 5.0-7.7 d8B

FREQUENCY RANGE  200-400 M2

FREQUENCY SCALE 20 Miz/CM

13




it 3t RY 365 ()

SINGLE POLT MEASURPMINTS
TX ANT AS-1181  RX ANT AT-107 (1)
AS-1018 (”)
AN-1097  (3)

REC. PWR/GEN PWR

10 dB/CM BELOW ZERO
REFERENCE LINFE
CABLT. ATTN. INCLUDED 5.,0-7.7 dB

FREQUENCY RANGL 200-400 Mz

FREQUENCY SCALE 20 Miz/cM

! HEICHT TX 46.5' RX 36.5' (3)
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SINGLL POLL SEASERLTSTS v
TX ANT A5-1181 X ANT AT-197 n
AS-101% ()
AS-1097 (%)
AS-1181 (1)

REC. PWR/GEN PWR

10 dB/CM BELOW ZFLRO

REFERIACE LINE

CABLE ATTN. INCLUDED 3.46-4.74 dB

FREQUINCY RANGE 100-160 Miz

FRLOULNCY SCALE 16 Miz/CM

HEIGHT TX 36.5' RX 41.5' (3%
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SINGLE POLL MU ASHR] TS
TX ANT AS-1181 BN ANT AT-107 71
AS-1n1s (2]
AS-1097 (5%
AS-1181 (1}

REC. PWR/GEN PWR

10 JdB/CM BLELOW ZLRO

REFERENCE LINE

CARLEF ATTN. INCLUDED 3.46-4.74 dB

FREQUENCY RANGE 100-160 “ilz

FREQUENCY SCALE 16 MHz/CM

NEIGHT TN *1.5' 22X 3u0.5' (3)
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T B R O T T & SINGLL POLEL MEASHRINENTS
: TX ANT \S-1181 TX ANT AT-197 (1)
AC-TUIR (D)
AS-1097 (3)
A AS-1181 (&
H DRt
S
4 -13,. RIC. PWR/GEN PHR
—— 10 dB/CYM BLLOW ZERQ
S S A REFLRENCE LINE
2N CABLE ATTN. INCLUDED 3.36-4.74 dB
i X "%?F.'
ia % $ 1 . FRLQUENCY RANGE  100-160 Miz
b 1 . " FREQUENCY SCALE 16 Miz/CM
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HETGHT TX 36.5' RX 46.5' (4
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SINGLY POLE 0 ASUR ST s
TUANT AS-1181 BN ANT Via1eT
\Selajs 1
AS-1007 (3
AS-115) (1)

RIC. PWR/GEN PWR

10 dB/CM BELOW ZERO

REFERENCE LINKE

CABLEL ATTN. INCLUDED 3.46-4.71 dR

FREQUENCY RANGE 100-160 iz

FREQUENCY SCALE le Miz/CM
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ANTENNA
TRANSMIT RECEIVE
AT-197 AT-197
HORZ. SLPARATION - 7 FT.

REC. PWR/GEN PWR

10 dB/CM BELOW ZFRO

REFERENCE LINE

CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200-400 MHz

FPEQUENCY SCALE 20 MHz/CM

HEICHT TX 41.5' RX 36.5°

HEIGHT TX 46.5'

RX 36.5'
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ANTENNA
TRANSMIT RECEIVE
AT-197 AT-197

REC. PWR/GEN PWR
10 dB/CM BELOW ZERO

REFERENCE LINF
CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200-400 MHz
FREQUENCY SCALE 20 MHz /(M

HEIGHT TX 36.5' RX 36.5°

HORIZONTAL SEPARATION 6'-7'-8?

53




HEIGHT TX 36.5° R 3e. 5

ANTENNA
TRANSMIT RECE IV
AT-197 AS-1718
HORE,

SEPARATION - 7 FT.

RiC. PWR/GEN PwR

10 d&/CM BELOW ZERO

REFERENCE LINE

CABLL ATTN. INCLIDED 5.0-7.7 48

FREQUENCY RANGE 200-400 Miz
FREQUENCY SCALE 20 Milz/CM

HEIGHT  TX 36.5'

RX 41,5 HETGHT TX 41.5°"

RX 36.5

HEIGHT  TX 36.5* RX 46.5°

HLIGHT TX 406.5' RX 3o.4'
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ANTENNA
TRANSMIT RICYIVE
AT-197 A5-1018

20, PWR/AEN PRD

1N JR/CY RFLOW Thun

npPLRENGT LINL

CARLE OATTN. INCLUDED 5.0-7.7 dB

FRIEQUENCY RANGE 200-400 Mz

TR MY SCALY N iz /ot

E IGHT TX 36.5' RX 36.53'

IORTZONTAL SEPARATION - 6'-7'-87
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TY 36.5'

TY 36 K¢
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RX 41.5°

R 406.5"
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ANTENNA
TRANSMIT
AT-197
HORZ, UHPARATION

REC. PWR/CEY TWR

RECI IVE
A5-1097
- 7 FT.

10 dR/TN BULOW ZERO

REFERLNCE LINE

CAGLI. ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RANAL

FREQUENCY SCALE

HETCHT TX 41.5
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ANTENNA ¥
TRANSMIT RECEIVE
AT-197 AS-1097
¥
i
REC. PWR/GEN PWR ii'
10 dB/CM BELOW ZERO 3
REFERENCE LINE -
CABLE ATTN. INCLUDED 5.0-7.7 dB b

FREQUENCY RANGE 200-400 Mz
FREQUENCY SCALE 20 MHz/CM

HEIGHT TX 36.5' RX 36.5'
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HORIZONTAL SEPARATION - 6'-7'-8'
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" IryT T I §°' RX 36.5'
. ANTENNA
TRANSMIT RECLIVF ;
AT-197 AS-1181 L
HORZ. SEPARATIOX - 7 FT, .
KEC. PWR/GEN PWR [
10 dB/CM RELOW 2ERO i
REFLRENCE LINE iy
CABLE ATTN. INCLUDED 5.0-7.7 db {
1
4
]
FREOUNNCY RANCE 200-400 Mz
FREQUENCY SCALE 20 Miz/CM
1) .
. HEIGHT TX 41.5' RX 36.5'
HEIQIT  TX 36.5"  RX 41.5'
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HEIGHT TX 36.5' RX 46.5' HEIGHT TX 46.5' RX 36.5° 4
3 -
1 ' v
! \,‘
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ANTENNA )
TRANSMIT RECEIVE i
AT-197 As-1181

REC. PWR/GEN PWR
10 dB/CM BELOW ZERG

5 FERENCE LINE
BLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY PANGE 200-400 MH2
FREQUENCY SCALE 20 Mz/CM

HORIZONTAL SEPARATION - 6'

HEIGH1 TX 36.5' RX 36.5'
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HORIZONTAL SEPARATION - 8°

peares i

(.,4..,,_‘
Ry e

596

59




29
ANTLNNA
TRANSMIT RECEIVE
AS-1018 AT-197
HORZ. SEPARATION - 7 FT.

HEO PaR/00N P
VY SN/ BELOW TERO
A I A
5 T.7An

CALE ATT.. TNCLUDLD 5.9-7.7

FREOUENCY RANGE 200-400 MHz
FREQUINCY SCALE 20 MHz/0M
.t
HETOET T 36050 w4y Lo HEIGHT  TX 41.5' _RX 36.5'

HEIGHT  TX 35.5°  RX 6.3 HEIGHT  TX 46.5' RX 36.5'
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HORTZONTAL SEPARATION - 6'

HEIGHT TX 36.5' RX 36.5°'
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ANTENNA
TRANSMIT RECEIVE
AS-1018 AT-197

REC. PWR/GEN PWR

10 ¢B/CM BELOW ZERO

REFCRENCE LINE

CABLE ATTN. INCLUDED 5.0-7.7 d8B

FREQUENCY RANGE 200-400 MHz
FREQUENCY SCALE 20 MHz/CM

HORIZONTAL SEPARATION - 8'

HE1GIHT TX 36.5' RX 36.5'
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r.... _____ — i .V S

3

ANTENNA
TRANSMIT RECEIVE
AS-1018 AS-1018
HORZ. SCEARATION - 7 FT.

REC. PWR/GIN PWR

10 dF/CM BLLOW ZERO

RI-FIPRENCE LINE

CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200 -400 M2

FREQUENCY SCALL 20 Mtiz/CM

HETGHT TX 41,5 RX 36,57

HEIGHT TX 46.5' RX 36.5'
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ANTENNA
TRANSMIT RECEIVE
AS-1018 45-1018

REC. PWRSGEN PWR
10 dB/CM BELOW ZERC

. REFERENCE LINE
CABLE ATTN. INCLUDED 5.0-7.7 dB

PREQUENZY RANGE 220-400 Miz
FREQUENCY SCALZ 20 MHz/cM

HOR IZONTAL SEPARATION - o

L il L e et v s B b

HLLOHT Tx 36.5' RX 30.5'

HORIZOMTAL 4EPARATION - 8!

i. HEICHT TX 36.5' RX 30.5°




Pﬁ RAEETIONAL QL - e . e TR G, cwmi e
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ANTERNA
TRANSMIT RECEIVE
AS-~1018 AS5-1097
HORZ. SEPARATION - 7 FT,

REC. PWR/GEN PWR
10 dB/CM BELOW 2ERG

REFERENCE LINE

CABLE ATTN. INCLUDLD 5.0-7.7 45

FREQUENCY RANGE 200-400 MH2
FREQUENCY SCALE 20 MHz/CM
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HORICONTAL SEPAKATION -~ 6°

HEIGHT  TX 36.5'

RX 36.5°
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ANTENNA
TRANSMIT RECEIVE
AS-1018 AS-1097

REC. PWR/GLN PwR

10 4B/CM BLLOW IERO

RCFERENCE LINE

CABLL ATTN. INCLUDLD 5.0-7.7 dB

FREQUENCY RANGE 200-400 MMz

FREQUENCY SCALE 20 MHz/CM

l-DRIZ(NT\AL SEPARATION - §*

HEIGHT TX 36.5*' RX 36.5'

RN SERT

S S

D2 Alalbaastss HES

RPN KRR ET = T e



ANTENNA
TRANSMIT RECEIVE
AS-1018 AS-1181
HORZ . SEPARATION - 7 FT,

REC. PWR/GEN PWR

10 d4R/CM BELOW ZERQ

REFFRENCE LINE

CABLL ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200-400 MHx
FREQULNCY SCALE 20 MHz/CM

HEIGHT X 36.5'  RX 4.5 HEIGHT ~ TX 41.5' RX 36.5'
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HEIGHT TX 36.5' RX 46.5° HEIGHT ~ TX 46.5' RX 36.5°
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ANTENNA % ;

TRANSMIT RECE IVE :

AS-1018 AS-1181 B

i

REC. PWR/GEN PWR 4

10 dB/CM BELOW ZERO

REFERENCE LINE i

CABLE ATTN. INCLUDED $.0-7.7 dB :

t

FREQUENCY RANGE  200-400 MHz
FREQUENCY SCALE 20 MHz/CM

HORIZONTAL SEPARATION - 6'

HEIGHT TX 36.5' RX 36.5'

HORIZONTAL SEPARATION - §°
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HEIGHT TX 36,5' RX 36.5'
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HEIGHT TY R |t

RX %A &°

A3 RARAT Rl i

HETOHT T 36.5"

HE1GH TX 36.5°

RX 41.5"

RX 46.5"

n
ANTENNA
TRANSMIT RECEIVE

AS-1097 AT-197
HORZ. SEPARATION - 7 FT.

REC. PWR/GEN PWR

10 dB/CM BELOW ZERO

REFERENCE LINE

CABLE ATTN. INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200-400 Mz
FREQUENCY SCALE 20 MHz/CM

HEIGHT TX 41.5° RX 36,5'

HEIGHT TA 46,5' RX 36.5"'
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{ ANTENNA ¢
: TRANSNIT RECEIVE w
AS-1097 AT-197 p
. %
: REC. PWK/GEN PWR
: 10 dB/CM BELOW ZERO
[ REFERENCE LINE -
! CABLE ATTN. INCLUDED 5.0-7.7 dB M
i
FREQUENCY RANGE  200-400 Mz :

. FREQUENCY SCALE 20 Mhz/CM
; hd

HORIZONTAL SEPARATION - 6'

PRI

HEIGHT TX 36,5' RX 36.5'

 w— et e

HORIZONTAL SEPARATION - 8'

HEIGHT TX 36.5' RX 36.5'




HFICHT TX 36.5" RX 36.%K¢ ANTENNA
TRANSMIT RECEIVE
AS-1097 AS-1uU18
HORZ. SEPARTION - 7 F.T
" i
A b _’f.

: L S REC. PWR/GEN PWR
S . 10 dB/CM BELOW ZERO
' B B REFERENCE LINE

1. : LE ATTN. INCLUDED 5.0-7.7 dB
1 3 T
B $ 97 FREQUENCY RANGE  200-400 Mz
R k- FREQUENCY SCALE 20 MHz/CM
.

HEIGHT  TX 36,5° RX 41.5° HEICHT TX 41.5' RX 306.5'

PELICHT TX 36.5° RX 46.5°' HEIGHT TX 46.5' RX 36,5
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ANTENNA
TRANSMIT RECEIVE
AS-1097 AS-1018

REC. PWR/GEN PWR
10 dB/CM BELOW ZERO

REFERENCE LINE
CABLE ATTN, INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200-400 Mz
FREQUENCY SCALE 20 MHz/CM

HORIZONTAL SEPARATION - &'

.

_ HEIGHT X 36.5' _RX 36.5'

HORIZONTAL SEPARATION - 8°

HEIGHT  TX 36.5' RX 36.5'
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ANTENNA
TRANSMIT RECFIVL
AS-1097 A5-1097
HORZ. SEPARATION - 7 FT.

REC. PWR/GEN PWR

10 dB/CM BELOW ZERO

REFERENCE LINE

CABLL ATYN. INCLUDED 5.0-7.7 d8

FREQUENCY RANGE 200-400 MHz

FREQUENCY SCALE 20 MHe/CM

HLLAHT TX 41.." RX 36.5°




HORIZONTAL SEPARATION - 6

U 1GHT TX 36.5 AN 30.5°'

ANTENNA
TRANSMIT RECEIVE
AS-1097 AS-1097

REC. PWR/GEN PWR
10 dB/CM BELOW ZERO

REFERENCE LINE
CABLE ATTN, INCLUDED 5.0-7.7 dB

FREQUENCY RANGE 200-400 MHz
FREQUENCY SCALE 20 MHz/CM
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TRANGMTT ' RiCHIVL
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: T P & Ric. PERJGLN PWR i
L S SN USSR S Lo 10 gB/CM BILOW ZERO
g 5 Z CARLEL N. INCLUDED 5.0-7.7 dR :
i = =% % :
P ,L Df FREQUENCY RANGE  200-400 Mz :
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ANTENNA
TRANSMIT RECEIVE
AS-1097 AS-1181 =

REC. PWR/GEN PWR
10 dB/CM BELOW 2ERO

REFERENCE LINE
CABLE ATTN. INCLUDED S$.0-7.7 dB

FREQUENCY RARGE  200-400 MHz
FREQUENCY SCALE 20 MHz/CM

HORIZONTAL SEPARATION - 6!
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ANTENNA
TRANSHIT RECEIVE
AS-1181 AT-197
HORZ, SEPARATION - ? FT.

RE.C. PWR/GEN. PuR
10dE/CM BELOW ZERO
REFERENCE LINE

CABLE ATTN. INCLUDED 3.4-5.0 d8

rREQUENCY RANGE 100-200 MHz

FREQUENCY SCALE 10 MHz/CM

RX 41.5 HEIGHT  TX 41.5' X 36.5'

HEIGHT T@ 46.5' R 36.5'
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ANTENNA
TRANSMIT RECEIVE
AS-1181 AT-197

REC. PWR/GEN. PWR
¥ 10dB/CM BELOW ZERO
l REFERENCE LIRE
: CABLE ATTH, INCLUDED 3.4-5.0 d8

Cah len Bt ow

FREQUENCY RANGE 100-200 Mz
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FREQUENCY RANGE

FREQUENCY SCALE

TX 41.5°'
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TRANSMIT RECEIVE
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PUWR G EN. PWR

gEC.
0dB/CM BELOW ZERD

IEPERENCE LINE
CABLE ATTN. INCLUDED 3.4-5.0 dB

FREQUENCY RANGF 100-200 Mz
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MISSION
of
Rome Avr Development Center

RADC plans and conducts research, exploratory and advanced ,
development programs in command, control, and communications
(C'3) activities, and in the ¢ areas of information sciences
and intelligence. The principal technical mission areas
are communications, electromagnetic guidance and control,
surveillance of ground and aerospace objects, intelligence
data collection and handling, information system technology,
ionospheric propagation, solid state sciences, microwave
physics and electronic reliability, maintainability and
compatibility.
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